JP11283648A 



MicroPatent Report 



FUEL CELL SYSTEM 



[71] Applicant: SANYO ELECTRIC CO 
LTD 

[72] Inventors: HAMADA AKIRA; 
HATAYAMA TATSUJI 

[21] Application No.: JP10084519 

[22] Filed: 19980330 

[43] Published: 19991015 



Go to Fulltext 



[No drawing] 



[57] Abstract: 

PROBLEM TO BE SOLVED: To prevent a decrease in the efficiency of converting 
electric power by a solid polymer type fuel cell by keeping metal ions in 
circulating water at low concentration which circulates through the solid polymer 
type fuel cell. SOLUTION: When the operation of this system is started, a timer 116 
measures the cumulative drive time of a fuel cell 40, and when the cumulative drive 
time of the fuel cell 40 has reached a predetermined threshold, the drive of the 
fuel cell 40 is stopped with a solenoid selector valve 82 opened to drain 
circulating water in a main tank 56 out of the system through a drain pipe 80. 
After the drainage is complete, the solenoid selector valve 82 is restored to its 
closed position to feed pure water from a sub-tank 58 to the main tank 56. Since 
metal ions in the circulating water concentrate as the drive time of the fuel cell 
40 increases, the threshold is set at a time sufficiently shorter than the 
cumulative drive time required for the circulating water to attain the 
concentration of metallic ions at which the efficiency of power conversion is 
decreased. 
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(57) [Sft] 

«1I©«E«:I»H- 5 im-116 

*tt«»4 0«rBIW»JfcS*, «BII8S3#8 2£Bflib 
TSfcM?8 0$:«t,-C*>f V*^* 5 6 

#*£T*fc«*HH#8 2«rHfc 
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■wii^ttiWE*ii«*a*»6iiai*ttiwcb, mxm 

«IEB#i«^»«««»*BI(i$iifcB»»*IWO*a 
«US9f£«> L * LfcMtefc, «ME#*#a 

t, 

5 r t sr wr fc -i-zm&nmmw. 

So 

[00 0 1] 

SfiBfcBBi-8. 
[0 0 0 2] 

[0 0 0 3] H4lc(4^!|sH;?l&ggicfflvMbH5B^ 
1 2 «rfi« i 7V - Kf|«£ 14M*y- 



m4\Z7r;£ti2>S:?\zmt8Kmi 8©— :#©S±lcTy 
- K 2 0 flil#©ffi±{;:# y— K 2 2 tfZti^tiMlS. 
SilT^S. T/-K2 0Xt/*y-K2 211, -tft? 
*ia^£>&ftStt£*S2 4 ^©ftfe&Slf 2 4± 

/ - K 2 0 # y- K 2 2 tt^SBHSS 2 8 K88R3ix 

[0004] ±ib© j; o icmifcztitmwmm 1 o ©r 

y-K««*l 4KB:, #l"«**f» (H^«B&) « 

tt7r:^fcJ:92$&aMfti!e3ft3. ry-KfiiJ^i 
4ic«*&$nfc**nr/-K2 oiTM^WfcSti, 
r©7K^^>-|i«»KMl 8«fSr*5H-t*KH* • 

»h 2 oiut*y-K2 2Miit5„ r©*y- 

K2 2-#iiUfc7K^'r^>-l4^«;4 5 ©K*»U!^(i} 
B2 4«rStttrtfc«-fi:Si&Lr*S:^-i-5. r© 
*©£$£{£ t Mcmi- ftft-WeMk 2 8 «W ri^ 
p>, ^©S^romSritSEwiS^^^^-i LTfUffl 

[0005] **-f*v*«*ltJBli 8©rt» 
— flsfu^^fts. c©fc*. Mill o©^g|5?a 

Wftl 0O!WK»fitll 0rt*»6f»t#W"*-6* 

^fc*>5„ **f-«»io«)ry-K««*i 4 
^ffiic«ot*(^!(sfa?ii osttr^utv^o amm 
©*m^^s^;t*{-«ii|si-®?fei oftfrbmmzti* 

[0 00 6] _k!E©<fc 5 fcHfMS^J8»l**flli«:*;t 
fc**Mt»«11fc:tt:» &**mife^<b#ffi3tLfc*£-J. 

[0 0 0 7] 

■eft, H#*» ; 3He»»«»«)e»l*W©Jt*ii:*»-E 
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[0 0 0 8] #3§93©Sl$f4, ±e©*3*S*#*U @ 
[0 0 0 9] 

»«r«tt«fctt#£*a*w*»fc» 6 *>©-?*> 

[0 0 10] ±IB«*olft»WfiSBK±lxtf. 

9««****i-5WH«r*ft1-*BiWWI«>* 

ism*** <fcs«fc jAfwa-^atasnHc, *«i 

«fc 9 «tt $ tlT I > 5 AMI* ^ffi^ B V ft 2. 
*m*»#«ft©«a**»*i6MST-*.5 - 1 tft&jkS 

loon] @«£S^^^a?&©iK»wia] 
tt*©«#£&3!is$s#<ET-t- ^«tni-K± $ ti 

[0 0 12] ft*«2|H«©^i|B|-m! l &Sgtt, 



©WMWMJieSfbfcifre-J::, MBtt*¥a*rll:RttJ: 
[0 0 13] ±Gffl&©&Hmfll£Rl;:.fc*ilf, 

[0014] its*©«*St^JB-Y*>«« 

•T 5 r i J; 9 :tvjgg£»a i < S. 
lot, H**^f»«»«»©«*«*»**r«T* 

[0015] nttsmkomnwmmtt* m*mi 
&-r -5 -s t>©-c*>5. 

[0 0 16] ±E«»jE©«»«mt6«K:J:*itf. 
afci5m»*©#*tl3^, Xtt*7k^StcJ;5« 
at*©**^TRK, *^#&fcJ:9*fi*XH:&IW , a- 

[0 0 17] 

[BM©H)Sfi©^ffi] «T, **W©SHt»«Kov^T 

[0018] (£ 1 $tt&tt©ftjft) Hlj^bBSRH: 

V>5<, ft*3, 0 2&t*E3fc^3;h,T^S&;|S|-Bifif4, 

*«J«^s*iiL-CV>5©-C, *TJ^-r5Wlco^-C(4 
H-«F**ftUPH4RWMfl»i-6. 
[0 0 19] ^©Sfe^g 3 0 140 M^£*t£i: 9 K 

*&e#3 2 ©-fflffilctt. jB»/ff Jh*^ v 3 4 

Krte>*ifc»fW3 4&tfBiaBTO^»sftfcW3 6 

asBR3ii3fc*fc, HfBl3 4»T*l!#«i3 8ii 
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[0020] ^«K«c3 2rtfctt* H2fc*SJx3J:5 

[0 0 2 1 J H2l^^tl§J:5t-#^4 2tt#lb^ 

f4 6(a!) «W«k 40OT7- KIMUfc 1 4 ->}g££ 
£*i/0*5. *»«IMP4 6fctt, Efii^lcu^u 

-^48, 5oxtf«aHBB#5 2 3ftstn-ejx«yj«»;: 

E«£fr-CJ3 9. iaaoi/*ai/-*4 8li¥li^ 
^4 4SriiU-C*^4 2d>bfiM&Siifci«flE (l-l 

5 0 Kgf/ c m 2 ) 1^2 Kgf/ cm 2 | 

tf*-ei*EU 2SIOKai/^5 0ll l&go 
*4 8lJiJ:0«ESixfc**3tf^«rO. 0 5 
Kgf/ cm 2 eg*-?«JE-r*o m^5SM#5 2 J*. R 

<o#epiDf$ c*yi$) icriMMRicfts. aor. 

8, 5 0fc±5«ESJxfc**jtf^3»Ty-K«lft*l 
4"*#He£*W m^Efl#5 2-<Offi»Sffico^raDB# 

lc»ry--K«**i 4^o**itf^o«|&*a»rS*i 
£ 0 *y-KIUHtl6NiS/ny377^54 

[0 0 2 2] ^8Sft3 2rtl:fc H3t^$H6<t 5 
lc«*rtB64 0©7/-Kfllfttl 4^g|*S:l6*-r 
SfcfecO^^ V* 5 6 w(7)^-r s s9^s9 5 6 — 
mTkZffi&TZtcZxDVyfy? 5 8 fcj&SE«£ivt:fc 

5, ^V*^ 5 6 t^f^f 5 8 tfl ^6 

o & # m&pi h# 6 2 *e« * nfc^TK^ 6 4 n i 9 a 
^ftri^o 5 8 

6 2 t > * 5 8 rt<0#fi* 

[0 0 2 3] ^>fy^^5 6fi, H3KiSS*t6J:5 

6 6 \cx v mwmm 4 0 s *lt ^ a . z. 

-7 0#E«S;h/o^5. *»ii4 0icii±ai(: 
4fl<0»*;BJHHMf 7 Tttfc4fl<03Mc 

6tctt*8»UBI#7 o©TWIfc»v^»«Lfcie*f 

[0 0 2 4] JRftWlU 0G>rtttK:tt* 4i@0*&7Kffi^ 

ft 7 6A^6««s*tfc*try-K««*i 4fc{ft*e 



B«»©*4^*|clW**fM&L, *fc**@KHt 

J: 5 ^■fe^rt<D*ai*Sr^tio#*ffl»^fl c 7 8 Srii L 
-Ct>»*Br«tLTV^S D *fc4j0O»7Kffl^#« ; 7 8 
(eft, H3lc^$Jx5J:5 4*o#*^8 0iS-ttt-?*x 
SSK$JtT*59. **JH»*»7 8*»b#tH*ixfc*Ht 
4 8 OSriioTy^ V* 5 6ftfclE]J|X$ 

[0 0 2 5] 5 6<D&M\C\*m3fc7f:£in 

5±5fc#*»8 0*»KSJX"CJ8 5, *4**f?5 
6 BUMct 8 0 tt8«*fflo#*q f 

fcft««ttlBB#8 2*E«4iirv^5 0 tfcoT, Mm 

[0026] mnmm 4 0 *>m#xR&ykftT y - 

KflftSl 4^«*&Six5*^SJ6Xf^^*>5IWfS:* 

•9. «*A^jecfc*07K**ry-K2 o±-c>r^ 
Wfcu z.<r>i*m4*^**y— K2 2±-e^toi 

[0027] H2^$ixs«t5^ ry— mmssi 

4tt#;*#flMf 9 0K£«9^V*>^ 5 6^ig»$ft 

fc^^ftaj^ 9 4 i 9 9 6 tstix\,^ 0 

[0 0 2 8] T/— K«ft*l 4^btt, T/-K2 0 

5) as#*#HJtf9 OSriiLT^^^^^^ 5 6rttc» 
»6tb-CV^5««*©±»ffilB (ftHA) -»A-r^o 
t-cisfy? 5 6rt-ettry-K«ja^i 4^«ai 

^SHHfi p 9 4SraoTfi^S9 6^«EAi-So 

K/^# 9 2 fl3f3e^#8B« t * 5 J: 5 (w^^flSS 
tit^ «9 , r / - K«ftS i 4 rt * *s»fl:-r 5 
r t srK±-rsfcft*»«ft 4 o (oig»^^/>acD*s 

[0 0 2 9] ^7 y- KWtt i 6 ttSftasfctitf 9 
8tCi9ffi^»9 6^ii3|g$ix, r©aft#(ijf9 8^ 

ti^o ?£oT, »3«9 6tefi, ry-K«Ms* 14 
^b^S^^t^y-Kfflfl^i 6&u^^r^i o 
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£ fc«>7ki{f«& & O.oi ftm%UT t ft 3 4 5 

[00 301 »m?&4 0 <0gE»Bt!CI4, TV- K«ft 
£l 4A>b*y- KflB^l 6^i)Lfc7K-4 5 ^i:* 

4 OCO|g»^Wti^0t*IC!S^1-S„ ^-f^^5 

VIM 0 2(4p<W* 5 6 ft<DfliH*#@T;££>7Mft 

*-?{6T-f 5 fc*ffil*tli«#&IH»3ai 1 0 4 -fflTJ-f 

[0 0 3 1] Tkft-fc^iM 0 2jS»bO*ffi|j«tlfll#«rS 
ttfcMUlgEg 1 0 4 jf&*f 6 4 ©£;B*§iH# 6 2 £ 

MK-tztmmz#>'76o&mm\.xy"7?>'* 5 8 

Jt1-5. r©BS, 3ilJ»gjB 1 0 4 (4, ^ l^^* 5 6 

£*-f V*^* 5 G^falff*. «BSMPB#6 2 

©M/HirtffT'e 0©«b/fltihtSr|Hl^fctT5ri: 
tCfc?), *KJS#*K4 9;*^IE4 9i3J£Kftofc*.'f' 
5 6^f>t^y^ 5 8~<7>7K<Di£»ft£&5.ltL 

[0 0 3 2] B^S)te4 Oivlfi, |3 2(C^$tL5J; 5 1- 
DC/DC3y/Wl06, 

o 8jtt«s«tii**ff?-i i ofrbftzwMmsmmm 

SIsIKl 1 2*s^g!$^TV5. r^SlalKl 1 2(4 
^«om^gBp B p-^«iS&«^-f5 2^1;?l!ll 1 4^«i6E 

[0033] 1 0 4 ted 2 \C7p£iv2> 4 ? 

(C^-Y-7-l 1 6£fijgL.T*3!K , 1 
6 £4 <Q **fttt*4 6 cD«BSMK# 5 2 £H trSK 

[ o o 3 4 1 mi wmmvftm) ±1204 5 izmrft. 
i^^xmw-tz. 

[oo3 5i ^^3 4(4, mmamfc&ikvx^ztf; 
mxmm/ftiktf* >-3 4 ahw tzhs tummm 1 

0 4-igiMi ffilfPSJi 1 0 4 »4jg»{i^ 

t-tz. mmmwii 0 4\*mm.m&m\ci-im 
mm 4 6©s«mh#5 2&Htc i/t**H«»4 o~. 

U i©*JH^o«|&HlttfcRMS* 
t^yyes, 7ry54Sy7ryioo?rii)t 



5 0 itU^*), Wm?l6.4 0^^LfciS««^{4D 
C/DC3y/<-? i 0 6-CjffJ£<&ttEl£3E&$*lfc 
DC/AC-fy^- ? 1 0 8-eitgl^?)3Siei 0 0 

x s tmwt* ott&ffimt)i®*i 1 oksbbesh*:^ 

*3ttS»«©«m«*S!ill3 0H:^»*» 
TV^. Z<Dtz&. 3fE«lHlS8l 1 2tt«^«?&4 0©* 

w«7j{c±») 2&*j&i 1 4=fe«u mmiknw&rr 

5;M8«B*lc&Ki*3*;fcfcttfc2ftWfel 14m 

[0 0 3 61 *fcK«ASa(E*JxTV^tttt-Cfi»/flt 
jh#^v3 4A}JSJfT*ix5i:, *f£*3 4 HtfiHWiSB 

1 0 4-#±M-§-^ffi7J-T5o MfPittl 0 414, ftfl< 
jt3 4*»b©#Jfc«#*S»t5t, «^BBM#5 25rW 

(cLr^S?i4 o^wtK*^o«^»±l, :o 

*ig^<Ott«Sf|t±(c|Blffl$-a:T5KV7 p 6 8, 7r>5 
4S.U«7r>l 0 0Sr#±$*T^Silte*^iti-5„ 
[0 0 3 7] jg*Httt£« 3 0 -C-I4, Lfc 4 9 ttft 

»m*4 0«)Kf!i^roiiint*ir«S*^i3(t5^JS 
(4. #St*fc:i8ttS&«^*vfc4!JB#«ife4 orot 
•C«»««4 0Sr*«i-5*abk**f L^*fcSE«-T5 
[0 0 3 8] fttC, H5^S<3^T^*l-^-f5*3S 

aftasr^tTi-sa^oBfliSHi 1041a z>mm>\<- 
iMi**ft«fcs6*©aHB«riitti-atiaii*fc, 

7*2 04W-7-1 1 6{C4 9«Si(B|-m?fe4 0<^K1!)B# 
C^ffJt $ ^fc^-tc t> ttl«l»M * % 

5) fcfW-rSo ^7^7206^ ^^-r-116ic 

[0 0 3 9] 0 6X%ffimWl%ffflti i WTfe<OL 

z^mxmx-bztmwiztiizm-B-icix ^vfz o 

3 4*»&fflh«*#A*Lfc*»5Sr!WBfU 
^lhft^-i65A7JLfct^J»rLfc^-a-|-f4, xfy72 1 
0T?»«a<KSrffJt$*5. ^7 5-72 0 8T'#it 

0 6-^^ ^— >"T2>. 

[0 0 4 0] -75, ^v^Z 0 6-C^'T^-l 1 6td 
LfctWKfLfcl&g-iCtt, ^fy72 1 2-C^-Tt-I 

1 6-y-fey hft^^fflTjLr^aKib^FflSro^y-fe 

yH, ^777'2 1 4~2 1 6 -C«B$BBK#5 2 &gl 
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WMl 1 4iCS:*)DC/DC='>/<—? 1 0 6~fl-SPA 

5 6 fttf>fl|Sg*£#*<!l= 8 0 £ii L-t^g^as©#7K^ 

[004 1] ^7^2 2 0-C#7tc^7Sr*lM-t-6i, 

2 4fill^#6 2SrMt-T5i:^^ic^^6 OS: 
iEKL-Cf-^^ 5 8 /5^P>P , '1' Vi? V* 5 6-*iE*&- 

tt^i"5o *y-y?2 2 e-c-y^y^y^ 5 
5oT£¥"M-f5£. ^t 1 s/^2 2 8 T-m^§BW# 6 2 4r 
B5£-f3 t^B#(C^^6 0 £ig»#Ji:L-C-!r^ 
5 S^&^y^y^ 5 6— <Dj&*&^Jh-t5o 
-C, *7-y-?2 2 0-CI*, fclx.tf^-trVlr-l 0 2;$5:t 
yLT;6>^bWgiBBfra;^*<£^^^ Od^lC^VL 
T V > -5 {4#*PStea> b (OSig^P^ aSjfr£<£#*£ 

icXiO&fcfZT&nWil-Z, ttt^VtV? 5 6 leg 

*';ft§S:ij\ rftfe<0*{s^yiH>^f-tt£J:!5$*X 

[0 0 4 2] 7T7/2 3 0 Xtfy76 8&mW}LXB 
&m&4 0-<D*tf^£i?gflU 7f y/2 3 2-eti 
gBK#5 2£M£ LT«Si(Sfm?ll4 0 4IlUil:7f 

y?2 o 4—y ^-^-rs 0 

[0043] 15 izm^xmw vtt%mBm\c&z 

-iictt). mm&ic&rtz>&m'(*^t>m®mm4 o 
B^&-#ffl£*v ^si*©#*557&Kif:/*y*5 

8 ^fy*y;? 5 6^*6**5§!tlWtC#t«&$tvSO 

t?, m&*.ici5i-fz>&m'{*><DfcmK£ixmt)m& 

[0044] r CT% y?58 ttii^TK^ff * 

e>*vc*5!K ^^fy^y? 5 5 8*>f, 

mfctm&istiZo ^o-c, y-rv*^ 5 6~.#w&£ 

tf^lteirftSo fli^t*;^^*^ 
14, %&W,Mi 1 k W<£@{fcit5#7^MS*3 0 \OS 



[0 04 5] {% 2 HJfc^f§<£>«/£) 1 6 (CI4*3g9l0 
m2©HM^(C#5^S?iSB^*$H-C^5o * 

si2(Dii}£^i^?,^»s?&^eT-(4. Bn*»e> 
la 3 cs^-raw Lfc^ i sufi^ffitcffistt^ttus 

13 0 ta*WKI51-©»H-Colf^H:ISI-W#S:f+U-C 

[004 6] ^Ilig^ffiroWWJfe^B 120^11 

2 2#Kfi$*i/0>5£i: > Xtm 
^6 4{C3o(t5^>7 , '6 0 tnmfflffl&6 2b<F>?&\Z. 

*$m$iw.\ 2 4^ea®$tbT^-5r txhz>. 

2 4^gEB$^x*3t). zcomm&±^f-i 2 2 
ttsijw^a i o 4^gan$tir^So i 2 

214, ^-Y 5 6^eB?*i^;h<fcM£*©«#&&- 

^^ltBU m»«K:*HS:l-S*Wfll*«r«l*P*«l 0 4- 

6, 2 2tt^>f 5 6rtHfAL 

m««KJ:9fli«*©«»*Sr*W"fS. *fc*&ssi 
■ 124I1, #y7*6 OlciO-^^^y^ 5 8^5)#fe*& 

t^^y^y^5 6'-Mt5. 

[004 7] (92 Ult^ttO^) ±12© i 5 
^Hfc^*liS^^©^m?&^B 1 2 OcDibf^ST/f^ffl 

[oo48] &nmmmwi 2ox\t s %timimm<o 
^»m?t&^B3 o tmmm^mm.4 o<D^«i^Fflroii 

mm<omnmmmmi 20m *«*t*«t54ai-f 

*V{c:j;»»^«ffi4 0(om^*l3»W©T-f*-t 

S'3^rp«'('>-^>-i5' 5 6rt©«H7R£§gfi*SI5~ilfck 
ir-T'^y^ 5 8H^-fy^y^ 5 6-ifg*-f37k 
SSlfe«BaSr3EtH-i. W, 16**6 4 

(cdo(t5^>-7 p 6 o im^5i^#6 2 knmizfctomm 

Bl 2 4i4SEfi$tLTV5rt!4»P>, t^y?5 8t 

fetf*ii*«-ctJ:v>. 



-6- 



[0 0 4 9] Scfc, B7fc£^v>Tli**fc»ra**& 

mzmn-r zm&<D mwmrn i o 4 ttsiiiPA-fy 

SrRW-f*. **rv72 4 2tiM3 4d»e><0filM§ 

fc*J0rLfc»&fcB\ ^77/2 4 8^11^^ 
£i£3 0 *fc^ry7 P 2 4 6'C#il:{f^^A^LT^^ 
V^*J»fLfc»^^«:. ^77^244-^^-^ 

So 

[0 0 5 0] — ^T^2 4 6 -C«f 

7*2 5 2t^^fv-i 1 6^y-fe^ hfi-^Srffi^LTlSI 

aKBl$BS:0^ytym ^75/^2 54-2 5 6 
-cm8£gBPB#5 2 £K<>: LtWti4 0WM^ 
*, ^>7 P 6 8^»#±^^r^«?&4 0^CD7Kti 

SIHfcf*2#;«fcl 1 4lCi9DC/DC3^-^ 1 

^7 t y7 p 2 5 8-C#7kffl©«fiSPBEB#8 2SrBlfc 

[0 0 5 1 ] Kv-y-fZ 6 O-Cft^TSrWWri-St, 
*7^:/2 6 2^««BJM#8 2&Hi U ^75/^2 
6 4T*1MK#6 2S:BBti-*i:HIWflc#^6 o£ 
JfESjLT^V^V^ 5 6-7k#L3!^gl 24iCi^ 

v^>^5 6^»7k^TSripJBrt-ai:. ^Ty^ 
2 6 8-e««BBK#6 2^^^-r^^[^0?^^>'7 P 6 0 
&m$b&±l,XD-7?yt 5 8frb*<{>*>? 5 6- 
<a&zk£#it-f5 d -r-C, ^77^2 6 0^ tfl*. 
tf*&1?ViM 0 2^^XLT^e>Oftffl«FraXH:*fl: 

aa«pni*Bf*©***T*ni^a!i«bfcr t k ± 0* 

*^T«r*JBr*rSo *ft^^2 6 6m Witt* 
ftir^lM 0 2d5^^LT^e>Oftia«PWd s 0f3£^«* 

fc* 5 6 jcjsaawMTKWp^Tkffi^jss-rs 

i 9 #*ar«&*^T*WWrr 5 J: 5 K L 

[0052] ^77/2 7 o-etf^e 8^rigtbLr^ 
*F«*4 O^^TkfllSSrSBBL, ^75/^2 7 2^8 

Mm$-s2*mt itMt»4 o zmmistcmzxT 

5/7 P 2 4 4^!l^-yf5o 

[0 0 5 3] i7 fc£<3v vtRW Lfc#IMS»l6lCffi5 



«t9, *»*^*5Jt5^JRW 4 0 com^l 
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